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Matter wave gyros, as in the case of optical The key element of any gyro based on the Sagnac effect is an
gyros, use the Sagnac effect to detect rotation. interferometer. The Interferometer is composed of a wave source, two
A phase shift arises when the matter-wave beam splitters, two mirrors and
interferometer rotates. Such phase shifte generally detectors.
vary with the mass and are inversely proportional to ‘ N Twmphaton Raman transitions can-
the velocity of the interfering particles. 5 S be used to manipulate the atoms
e of the beam, With the Raman
If two identical waves circulate in opposite : method, two counter propagated
directions along a closed path undergoing tion laser beams with a frequency
rotation ), then the beam traveling in the same ' difference ®, - ®, are chosen to be
direction as the rotation takes longer to travel I resonant with the transition between two atomic ground-state levels.
around the path than the other beam, resulting ‘ 1en light-atom momentum exchange can be used to coherently divide or
in a phase shift O of interference pattern the atomic beam, effectively creating beam splitters or mirrors,
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where A is the area enclosed by ¢ " - the successful manipulations with atoms thermal effects
m is the mass of interfering pa - ust be suppressed. This can be done with three steps:
h is the Planck constant - laser cooling,

. - atom trapping and
RF-evaporative cooling technique.

GYROS , ' » : Here is how these technologies work:
(in general) '

{ne source of matter-waves, or atom laser, can be
gonstructed using a collection of ultra cold atoms.
\n atom laser generates an intense coherent beam
of atoms. The atom laser does for atoms
matter-waves) what an optical lager does for light——
(electromagnetic waves).
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BEC cloud manipulation
The interference of two condensate clouds can also

be considered as a model of gyro based on a
one-input port interferometer.
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Novel technologies of matter wave interferometry with applications to the detection of the rotation rates have
matured from research projects to useful tools only in the past few years. Advantages of matter wave gyros:

(a) the inherent sensitivity of matter wave gyros exceeds that of a photon - based system by a factor of (m -is the
atomic mass, is the photon frequency); (b) phase sensitivity is scaled down to O(1/N) (N is the number of

atoms passing through the interferometer in unit time) for correlated-two-input-port atomic interferometers.

At the present time matter, wave gyros have the potential to be the most sensitive rotation measuring sensors

in development, and they have the capability of reaching sensitivities of 10-5 E.
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Matter wave gyros, as in the case of optical

gyros, use the Sagnac effect to detect rotation.

A phase shift arises when the matter-wave
interferometer rotates. Such phase shifts generally
vary with the mass and are inversely proportional to
the velocity of the interfering particles.

If two identical waves circulate in opposite
directions along a closed path undergoing
rotation , then the beam traveling in the same
direction as the rotation takes longer to travel
around the path than the other beam, resulting
in a phase shift ® of interference pattern

where A is the area enclosed by the
m ig the mass of interfering pa
h is the Planck constant.

GYROS
(in general)
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The key element of any gyro based on the Sagnac effect is an
interferometer. The interferometer is composed of a wave source, two
beam eplitters, two mirrors and
detectors.
Two-photon Raman transitions can
be used to manipulate the atoms
of the beam, With the Raman

method, two counter propagated

lager beams with a frequency

difference w, - ©,, are chosen to be

resonant with the transition between two atomic ground-state levels.

Then light-atom momentum exchange can be used to coherently divide or

the atomic beam, effectively creating beam splitters or mirrors.
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the successful manipulations with atoms thermal effects
ust be suppreseed. This can be done with three steps:
laser cooling,

‘atom trapping and
RF-gvaporative cooling technique.

Here is how these technologies work:

The source of matter-waves, or atom laser, can be
constructed using a collection of ultra cold atoms.
n atom laser generates an intense coherent beam
of atoms. The atom laser does for atoms
{matter-waves) what an optical laser does for light
(electromagnetic waves).
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BEC cloud manipulation
The interference of two condensate clouds can also

be considered as a model of gyro based on a
one-input port interferometer.

Novel technologies of matter wave interferometry with applications to the detection of the rotation rates have
matured from research projects to useful tools only in the past few years. Advantages of matter wave gyros:
(a) the inherent sensitivity of matter wave gyros exceeds that of a photon - based system by a factor of (m -is the
atomic mass , is the photon frequency); (b) phase sensitivity is scaled down to O(1/N) (N is the number of
atoms passing through the interferometer in unit time) for correlated-two-input-port atomic interferometers.
At the present time matter, wave gyros have the potential to be the most eensitive rotation measuring sensors
in development, and they have the capability of reaching sensitivities of 10-5 E.
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Matter wave gyros, as in the case of optical

gyros, use the Sagnac effect to detect rotation.

A phase shift arises when the matter-wave
interferometer rotates. Such phase shifts generally
vary with the mass and are inversely proportional to
the velocity of the interfering particles.

If two identical waves circulate in opposite
directions along a closed path undergoing
rotation (), then the beam traveling in the same
direction ae the rotation takes longer to travel
around the path than the other beam, resultin
in a phase shift ® of Interference pattern -

where A is the area enclosed by the
m is the mass of interfering pa
h is the Planck constant

GYROS
(in genel"al)
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The key element of any gyro based on the Sagnac effect is an

interferometer. The interferometer is composed of a wave source, two
beam splitters, two mirrors and
detectors.
Two-photon Raman transitions can
cup be used to manipulate the atoms
of the beam, With the Raman
method, two counter propagated
laser beams with a frequency
difference w, - ©,, are chosen to be
. resonant with the transition between two atomic ground-state levels,
Then light-atom momentum exchange can be used to coherently divide or
the atomic beam, effectively creating beam aplﬁ:tere or mirrors,

Lofd [hnyi Prntielinge
the successful manipulations with atoms thermal effects
must be suppressed. This can be done with three steps:
laser cooling,
atom trapping and
RF-evaporative cooling technique.

Here is how these technologies work:

Lhe source of matte
gonstructed using a col!ectton of ultra cold atoms.
n atom laser generates an intense coherent beam
of atoms. The atom laser does for atoms
matter-waves) what an optical laser does for light
(electromagnetic waves).

Interference of BECs
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Wave packet manipulation

The interference of two condensate clouds can also
be considered as a model of gyro based on a
one-input port interferometer.

Novel technologies of matter wave interferometry with applications to the detection of the rotation rates have
matured from research projects to useful tools only in the past few years. Advantages of matter wave gyros:

(a) the inherent sensitivity of matter wave gyros exceeds that of a photon - based system by a factor of (m -is the
atomic mass, is the photon frequency); (b) phase sensitivity is scaled down to O(1/N) (N is the number of

atoms passing through the interferometer in unit time) for correlated-two-input-port atomic interferometers.

At the present time matter, wave gyros have the potential to be the most sensitive rotation-measuring sensors————
in development, and they have the capability of reaching sensitivities of 10-5 E.






